SUMMARY.-A retrospective detailed study of 272 cases of breast carcinoma treated by radical mastectomy was published by Hamlin (1968). An (McWhirter, 1957) , delay (Registrar General, 1967) , clinical stage (Paterson, Tod and Russell, 1939) , axillary node involvement (Myers, Axtell and Zelen, 1966) , size of axillary nodes (Fisher, Slack and Bross, 1969), internal mammary node involvement (Handley and Thackray, 1954), malignancy grading of tumour (Bloom, 1950), host response (Hamlin, 1968), hormone balance (Hayward, Bulbrook and Greenwood, 1961), serum cholesterol levels (Juret, Aubert and de Kaou6l, 1967), treatment (Bloom, Richardson and Harries, 1962) .
THE large number and variety of papers published on carcinoma of the breast, the treatment, prognosis and associated factors, are an index of the complexity of the problem and indeed of the study of any tumour. Because this is a relatively, common lesion, studies of many aspects have been possible. As a rule one aspect in particular has been examined and a relationship to prognosis or aetiology has been revealed. However, the importance of a particular factor and its independence of, or dependence upon, other factors can onlv be assessed if many factors in one group of patients are assessed and analysed.
Factors which have been shown to influence the prognosis in carcinoma of the breast in the female include the following: age (McKenzie, 1955) , menopausal status (MacMahon, List and Eisenberg, 1968) , size of tumour (McWhirter, 1957) , delay (Registrar General, 1967) , clinical stage (Paterson, Tod and Russell, 1939) , axillary node involvement (Myers, Axtell and Zelen, 1966) , size of axillary nodes (Fisher, Slack and Bross, 1969) , internal mammary node involvement (Handley and Thackray, 1954) , malignancy grading of tumour (Bloom, 1950) , host response (Hamlin, 1968) , hormone balance (Hayward, Bulbrook and Greenwood, 1961) , serum cholesterol levels (Juret, Aubert and de Kaou6l, 1967) , treatment (Bloom, Richardson and Harries, 1962 (1968) , the malignancy grading used was a modification of that described by Bloom (1950) (vi) The sum of these five.
Sinus histiocytosis of axillary nodes, as defined by Black and Speer (1958) . This was scored as 0, +, + +, and + + + in the original analysis (Hamlin, 1968) and was used in the present analysis in this form.
Mast cell infiltration of the edge of the tumour. 
RESULTS
The computer programme produced a correlation .natrix in which the correlation between every possible pair of factors is provided; this gave an output with a very large number of pairs of comparisons. This was extremely useful in looking at the direct association between any of the factors and survival, and the inter-relationship between each of the pairs of factors. Examination of data can be followed by presentation of the results in tables, graphs and histograms. In a complex multifactorial situation, such as the study of prognosis in breast cancer, presentation of results in this way may over simplify the situation and lead to misinterpretation of the data. This paper reports a mo're complex mathematical analysis of a set of data; this, however, brings with it problems in the presentation of the results. An attempt has been made to present these in as simple a way as is possible in order that the reader may himself iudae the interpretation of the data.
Twenty-one separate prognostic factors were available for study in relation to the observed survival for 258 patients -w-ith breast cancer; a twenty-second factor t If the data for each patient correctly ranked each patient in order of actual survival, the sum of the variance " explained " would be 100% ; if the data bore no relationship to survival, 0% would be explained. In the data presented here, 44% of the variance in survival is explained on summing the contributions of the 21 independent factors. The unexplained portion is due to a combination of errors in the measurement of the factors included, other factors known to be relevant, but not included in the study, unknown factors and chance. In biological problems such as this, it is unusual to explain as high a percentage as in this study.
was a score for host defence response obtained by addition of the scores for five of the factors (infiltration round tumour, infiltration in tumour, germinal centres, immunoblasts, and plasma cell infiltration of the axillary nodes) (Table 11) ,. Eight of the factors had a correlation coefficient with survival that was significant at the I % level (i.e. P < 0-01). The one factor significant at this level that was surprising was " year of treatment "; all the patients had had initial surgery between 1935 and 1945 and this finding suggests that the results of treatment improved towards the end of the period.
The multivariate analysis carried out on the data enabled an estimate to be made of the independent contribution that each of the factors made to survival; such an analysis takes into account the degree of overlap between the factors before defining the independent contribution that each factor makes towards survival. Table III lists the factors in order of their independent contribution. The same eight factors head the list and have predictive values significant at the I% level; a ninth factor, host defence reaction has now entered this group. In addition, the analysis has re-ordered the factors to a minor extent. Axillary node metastases, clinical stage, and pathological size of primary still head the list. There is considerable overlap between these three factors, but removal of this by the analysis leaves each factor with a highly significant independent contribution to survival. There is a positive correlation in Table 11 against " radiotherapy given "; this indicates that survival was poorer amongst those given radiotherapy as part of the initial treatment. Table III Conflicting views have been expressed in the literature on the relationship of site in breast to prognosis (Truscott, 1947; Smithers et al., 1952; Treves and Holleb, 1958) but generally it is accepted that inner quadrant tumours have a poorer prognosis. Certainly in this series, patients with tumours in the upper outer quadrant formed the largest group and also showed a high mean survival.
The degree of differentiation of a tumour was first recognised to be of importance in prognosis by Von Hansemann in 1893 and all grading systems of carcinoma are based upon this histological feature. The findings in this analysis confirm the independent contribution which the malignancy of the tumour makes to prognosis.
The relationship of the histological features interpreted by Hamlin (1968) as an immunological host defence reaction to survival has been confirmed by this analysis. It is clear that the different factors making up the host defence score vary in importance and that the cellular infiltration in and around the tumour in the breast has more influence on prognosis than the histological changes in the axillary nodes (i.e. other than metastases). This has been taken into account in designing the second predictive index (see below).
Of the factors which are not significant statistically, it is interesting to observe in Table III (1969) in discussing advanced breast cancer, point out that a method of prediction is likely to be less effective on subsequent data than it appears to be when applied retrospectively to the data from which it was derived. Obviously the weights calculated from the present series will have to be applied to a fresh set of material in order to test the validity of the predictive instrument. This work is now in progress.
If the predictive instrument is found effective when applied to a second fresh collection of retrospective patient data, it may be possible to use it prospectively on data from individual patients immediately after operation as a guide to further clinical management. The current surgical trend is away from radical surgery and there may therefore be no material from the axilla for histological study. The second prediction score has been calculated on such clinical and pathological data as would be available after excision biopsy or simple mastectomy.
